Profiling of cold-stress-responsive miRNAs in rice by microarrays.
MicroRNAs (miRNAs) are small single-stranded RNAs with a length of about 21 nt; these non-coding RNAs regulate developmental and stress responses in plants by cleaving mRNAs. Cold stress is one of the most severe abiotic stresses and adversely affects rice yields by restraining sowing time, causing tissue damage, and stunting growth. Although many miRNAs have been identified in rice, little is known about the role of miRNAs in the response to cold stress. In this study, we identified 18 cold-responsive rice miRNAs using microarrays. Most were down-regulated. Members of the miR-167 and miR-319 families showed similar profiles. Intriguingly, members of miR-171 family showed diverse expression patterns. Three miRNAs derived from transposable element sequence were clustered within an intron and proved to be co-transcribed with the host gene only under cold stress. The existence of hormone-responsive elements in the upstream regions of the cold-responsive miRNAs indicates the importance of hormones in this defense system mediated by miRNAs. Two miRNA target pairs validated by 5' RACE showed opposite expression profiles under cold stress. Finally, the predicted stress-related targets of these miRNAs provided further evidence supporting our results. These findings confirm the role of miRNAs as ubiquitous regulators in rice.